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Short Communication
Melanoma-associated Cellular Adhesion Molecules 
(MACAM)
CARL G. F IG D O R  and JAN E. DE VRIES*
Division o f  Immunology  ^ The Netherlands Cancer Institute, Ptesmanlaan 121, 1066 CX Amsterdam, The Netherlands
V a r i o u s  m onoclonal  antibodies (Mabs) have been 
desc r ibed  which rcact with antigens expressed on 
th e  ccll surface of murine and  h u m a n  melanoma 
cells. Recently, several of these antigens have been 
sh o w n  to be involved in adhesion-associated pro­
cesses. A m o n g  these are the melanoma-associated 
p ro teog lycan  and the gangliosidc GD3. Recently 
w e  raised a set of' M abs  which all affect the 
adhes ive  propert ies  of h u m a n  m elanom a cells. In 
t h e  present  study we report on the functional p ro p ­
er t ies  o f  two an tigens  recognized by these Mabs,
T h e  M a b  N K I - M 6 ( Ig G l)  recognizes a mclano- 
m a-assoc ia ted  proteoglycan as mentioned above, a 
heav ily  glycosylated molecule with a protein back­
b o n e  o f  250 kD. This  antibody reacts with all
*
cu l tu red  m e lanom as  (>30)  and all melanomas in 
frozen tissue sections (>50)  tested so far.
A  second an tibody , N K I-M 7  ( Ig G l) ,  reacts with 
a  molecule, designated M A C A M - 1, consisting of 
a b im olccu la r  complex with two chains of 150 and 
90  kD, respectively, and under  reducing conditions 
fo u r  chains  of 120, 95, 29 and 25 kD. Similar to 
N K I - M 6 , N K I - M 7  reacts with all cultured m ela­
n o m a  ccll lines a n d  pr im ary  cultures of resected 
m e la n o m a  m ctastascs  tested. In addition the anti­
b o d y  reacted with 100% of the m elanom a cells in 
frozen tissue sections. Both antibodies stained ncvi 
b u t  did not rcact with normal melanocytes. F u r­
th e rm o re ,  we observed significant cross-reactivity 
o f  N K I - M 7  with endothelial cells both in culture 
ancl in frozen tissue sections (small vessels). N K I-  
M 6 has been shown to cross-rcact with pcri-
* P resen t  address:  Uniee t ,  Lyon, France.
A d d r e s s  repr in t  requests  to: Dr. C .G.  Figdor,  Division o f l m m u -  
nology,  T h e  Ne ther lands  Cancer  Inst i tute,  Plesmanlaan 121, 
106C C^X A m s te rd a m ,  T h e  Nether lands.
ncurium . These da ta  indicate that the antigens 
recognized by those antibodies arc almost exclus­
ively expressed by m elanom a cells and are not 
found on a large scries of other tumors.
T o  investigate modulation o f  the antigens recog­
nized by N K I-M 6/7 ,  m elanom a cells were cultured 
for various periods of time in the presence of inter- 
fcron -7 (IFN-'y) or retinoic acid. Even after a cul­
ture period of up to 6 days we were unable to 
m easu re  significant differences in the expression of 
bo th  antigens as measured by FACS analysis. This  
in contrast  to the expression of the M H C  class 
I I  molecule H L A -D r,  which was rapidly induced 
(24—28 h) by retinoic acid and  IFN-7 . In addition, 
cultivation of m elanom a cells in the presence of 
the antibodies did not result in modulation of the 
antigens.
In  another scries of experiments we examined 
the effects of N K I - M 6 and  N K I-M 7 on the 
adhesive properties o f  melanoma cells. I t  was 
found that N K I-M 7  efficiently inhibited the 
adhesion of 16 different m elanom a ccll cultures to 
bo th  plastic surfaces and monolayers of cultured 
vascular  endothelial cells derived from umbilical 
cords. The percentage of inhibition varied between 
35 and  85% with an average inhibition of 59%. 
Although we observed considerable differences in 
the capacity of N K I-M 7  to inhibit adhesion of 
different melanoma cell cultures, we were unable  to 
correlate this effect with the quantity of molecules 
expressed on  the cell surface of the various m ela­
n o m a  cells as m easured  by immunofluorescence. 
T h e  results indicate that  in addition to N K I-M 7  
o ther  melanoma surface antigens with adhesive 
properties contribute  to the adhesion o f  m elanom a 
cells. In contrast, the M a b  N K I - M 6 was not able 
to affect the adhesion to plastic and endothelial
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ccll surfaces. Furthermore, we observed tha t  N K I -  
M7, and to a m uch lesser extent N K I-M 6 ,  delayed 
the cytoplasmic spreading of m elanom a ccHs d u r ­
ing the adhesion process. After an incubation per­
iod of 4 h a relatively large portion of the adheren t  
cells were still rounded up. In  addition to the 
adhesive properties of the antigens rccognizcd by 
these antibodies, we investigated w hether  these 
polypeptides were par t  of the extracellular matrix  
formed by cultured  m elanom a cclls. Therefore 
m elanom a cells were grown on glass coverslips for 
a period of 48 h and analyzed for the presence 
o f  so called adhesion plaques deposited by the 
melanom a cells. T h e  results dem onstra ted  tha t  
both the antigen detected by N K I -M 6  and  the 
antigen rccognizcd by N K I -M 7  were abundant ly  
present in these adhesion plaques.
Finally we s tud ied 'w he ther  the molcculcs were 
involved in migratory processes, since after 
adhesion, migration is an im portan t  step in the 
metastatic  process. M igration was studied in a 
microchcmotaxis cham ber,  consisting of an upper  
com partm ent  which contained the cells divided 
from a lower com partm ent  by a 10 fxm thick poly­
carbonate  filter (8 jxm pore size), which contained 
300 |«xg fibroncctin/ml. A small percentage of the 
m elanom a cclls m igra te  along the gradient of 
fibroncctin formed, for a period of 2 h. Sub­
sequently the n u m b e r  of melanoma cclls that 
migrated  to the reverse side of the filter was deter­
mined. I f  the M a b  N K I-M 7  was added to the 
cclls, a s trong inhibition of the chcmokinctic and 
the chemotactic  response was observed (60-95%). 
A m uch lower, bu t  significant, inhibition was 
observed after the addition ofN K I~M 6 (34—58%).
CONCLUSION
T he  results presented  in this study arc sum m a­
rized in T ab le  1 and  indicate that MACAM-1, 
rccognizcd by N K I -M 7 ,  and the proteoglycan, 
detected by N K I -M 6 ,  arc associated with biologi­
cal functions of h u m a n  melanoma cclls and may 
play a general role in hematogenic dissemination 
of m alignan t  m elanom a. Identification of other 
M A C A M s, and  particularly their ‘counter-struc­
tu res ’ present  on endothelial  cclls and other tissues, 
are relevant for gain ing a  better insight in hum an 
m elanom a.
Table 1. Summary of the properties of two melanoma associated cellular adhesion molecules
M A C  A M - 1 Pro tcoglyca n
Antibodies
M W  (kD)
Distribution
Modula t ion  by I F N -7 
rctinoic acid 
Involved in: 
adhesion
migrat ion/moti l i ty 
Present in adhesion plaques
N K I - M 7
150, 90
Melanoma
Nevi
Capil lary endothel ium
-h
+
+
N K I - M 6
>450-250
Melanoma
Novi
Perineurium
+
+
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